The aim of this research was to determine the relative effects of risperidone and divalproex on brain function in pediatric mania. This is a double-blind 6-week functional magnetic resonance imaging trial with 24 unmedicated manic patients randomized to risperidone or divalproex, and 14 healthy controls (HCs) matched for IQ and demographic factors (mean age: 13.1 ± 3.3 years). A pediatric affective color matching task, in which subjects matched the color of a positive, negative or neutral word with one of two colored circles, was administered. The primary clinical measure was the Young Mania Rating Scale (YMRS). The risperidone group, relative to HC, showed an increase in activation from pre-to post-treatment in right pregenual and subgenual anterior cingulate cortex and decreased activation in bilateral middle frontal gyrus during the negative condition; and decreased activation in left inferior and medial, and right middle frontal gyri, left inferior parietal lobe, and right striatum with positive condition. In the divalproex group, relative to HC, there was an increased activation in right superior temporal gyrus in the negative condition; and in left medial frontal gyrus and right precuneus with the positive condition. Greater pre-treatment right amygdala activity with negative and positive condition in the risperidone group, and left amygdala activity with positive condition in divalproex group, predicted poor response on YMRS. Risperidone and divalproex yield differential patterns of prefrontal activity during an emotion processing task in pediatric mania. Increased amygdala activity at baseline is a potential biomarker predicting poor treatment response to both the risperidone and divalproex.
Introduction
Functional alterations in frontostriatal and limbic circuitry are beginning to be clarified in pediatric bipolar disorder (PBD) (Rich et al., 2006; Leibenluft et al., 2007; Pavuluri et al., 2007 Pavuluri et al., , 2008 Chang et al., 2008) . However, while evidence for the efficacy of anti-epileptic mood stabilizers (Wagner et al., 2002 (Wagner et al., , 2009 Findling et al., 2006; Pavuluri et al., 2005 Pavuluri et al., , 2010a and second generation antipsychotics (SGAs) for this condition (DelBello et al., 2002 (DelBello et al., , 2009 Chang et al., 2008; Tohen et al., 2008; Findling et al., 2009; Haas et al., 2009; Pavuluri et al., 2010b ) is accruing, knowledge of how these medications impact brain systems in this population remains poorly understood. Mechanistic understanding of the interface of cognitive and affective brain operations is now possible using functional magnetic resonance imaging (fMRI) paradigms that probe these functional operations. Examining the brain function before and after treatment will illustrate the individual influence of each pharmacotherapeutic agent, with brain oxygen level dependent (BOLD) signal serving as an outcome measure. The rationale behind the study, therefore, is to determine the level of impairment of brain function at baseline and the extent of normalization or alternative functional brain activity due to a specific medication.
Primate studies (Ongur and Price, 2000; Petrides and Pandya, 2002) as well as our previous studies in youths with PBD and healthy controls (HCs) (Pavuluri et al., 2007 (Pavuluri et al., , 2008 (Pavuluri et al., , 2010b have demonstrated the specific role of prefrontal cortical regions and their direct or indirect influence on amygdala. Baseline pathophysiology in PBD illustrated hyperactive amygdala, poorly controlled by the interfacing higher cortical emotional and cognitive control regions i.e., ventrolateral prefrontal cortex (VLPFC) and the dorsolateral prefrontal cortex (DLPFC), especially in response to negative stimuli relative to neutral or positive stimuli (Pavuluri et al., 2007 (Pavuluri et al., , 2008 (Pavuluri et al., , 2010b . Further, Phillips et al. (2008) offered a framework in line with our previous findings in PBD indicating that lateral cortical regions (VLPFC and DLPFC) are involved in voluntary emotional control, while the dorsal and ventral medial prefrontal regions (MPFC) are involved in processing of emotional salience of the stimuli, mediation of autonomic responses and generation of emotional state. Indeed, strong connections exist between VLPFC, MPFC, pregenual and subgenual anterior cingulate cortex (ACC), and the amygdala, with
